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MOPOOOYHKIJHOHAJIbHblE H3MEHEHHB CPE^HEH KHIIIKH 
CAMOK KJIEmEH POM IXODES (ACARI: IXODIDAE) 

BO BPEMB H nOCJIE IIHTAHHB 

© JI. A. FpHropbesa 

Y caMOK 5 bh^ob KJiemeM poaa Ixodes bo bpcmh 7— lO-zmeBnoro nnTaHHfl npoMcxomn rjiy6o- 
KMe UHKJIHHeCKMe H3MeHeHMH B COCTaBe KHllieHHOrO OnHTeJIMfl. y TOJIOflHblX 0C06eM KMllieHHblH 
onMTejiHH npeacTaBJieH nnmeBapHTejibHbiMH K/ieTKaMH npejibmyineH, HMM(j)ajibHOH c})a3bi, koto- 
pbie (JjynKUHOHHpyiOT jxo 1.5—2 cyr nocjie npMcacbreaHMfl, a 3aTeM orropraiOTCH b nojiocTb khui- 
KM, M pe3epBHbIMH KJieTKaMM. Hm Ha CMeHy npHXOAHT CeKpeTOpHbie KJieTKM, KOTOpbie 3aKaHHH- 
BaiOT pocT Ha 4—4.5-e cyTKH. IlMmeBapHTejibHbie (hepMembi BbiaejiaiOTCfl no rojioKpHHOBOMy 
rany, c OTTopxceHMeM Been KJieTKM nejiMKOM. BHyrpMKjieTOHHoe nwineBapeHMe npoMcxojiMT b 
n m me Bap MTCJibi i bix KJieTKax 4 nocjienoBaTejibHbix renepauMH. CeKpeTOpHbie m nMmeBapMTejib- 
Hbie KJieTKM o6pa3yiOT Ha cbocm noBepxHOCTM nepMTpoc|)M i iecKMM MaTpMKC, HajiMHMe KOToporo 
CBMJieTeJIbCTByeT 06 MX 3peJIOCTM H cfiyHKUMOI IBJIbl IOM aKTHBHOCTM. riepHTpOC})HHeCKMH MaTpMKC, 
BepoHTHO, ynacTBycT bo bi i yrp hkjictohh o m nMmeBapeHMM nyreM MMKponMHOUMT03a. OaronMT03 
y KJiemeii MccjiejiOBaHHbix bmjiob He oGnapyxen. riojiocTHoe nHmeBapeiiMe odecneHMBaeTcn 
ctepMeirraMH OTropmyTbix ceKpeTopHbix m nMmeBapMTejibHbix KJieTOK, hto npoflBJineTCH reMOJiM- 
30M 3pMTp0U,MT0B B 30He MX KOHTaKTa C KJieTKaMM. KMHieHHbie KJieTKM KSOKJXOVl reHepaiJMM (J)yHK- 
MMOHMpyiOT B pa3HbIX HaCTHX KMllieHHMKa CMHXpOHHO , C MBKCMMaJIbHOM pa3HMH,eM B 12 H. 


Cpe^HMH OTJXQJl KMIlieMHMKa, MJIM Cpe^HHH KMHIKa, HKCOJlOBblX KJiemeM COCTOHT 
M3 KopoTKoro Tpy6KOBM^Horo ueHTpajibHoro omejia, mjim xejiyaKa, m 7 nap Tpy6na- 
Tbix ^MBepTMKyjiOB, pacnojiojKeHHbix CBepxy mjx ocTajibHbiMH BHyTpeHHHMH opra- 
HaMH. HecMOTpn Ha cjioxHoe MopcjjojiornHecKoe HJieHeHMe, Bee nacTH cpejmeH 
KHIIIKH MMdOT CXO^HOe rMCTOilOTHHeCKOe CTpOeHHe. CTeHKH KHIIIKH nOCTpoeHbl H3 
O^HOCJIOHHOrO anHTeJIHH, KJieTKM KOToporo nOKOHTCM Ha TOHKOH 6a3aJIbHOH MeM- 
6paHe, CHapyxM onjieTeHHOH ceTbio MbimenHbix bojiokoh. KHiiieMHbiH onmejiMH 
npe^cTaBJieH 3 TMnaMM kjictok: pe3epBHbiMH, nHmeBapHTejibHbiMH h ceKpeTopHbi- 
mh (BajiauioB, 1998). OcHOBHan pojib b ycBoeHHM nniUH npHHajuiOKHT BHyrpHKJie- 
TOMHOMy nHmeBapeHMio, h Bee nponeccbi nHmeBapeHHM ( 3 a HCKjnoneHHeM bhckh- 
uieHHoro) npoHcxoOTT HCKjnoHHTejibHO b cpejmeM oT^ejie KHuienHHKa (ATJiac.., 
1979). O^HaKO jxo chx nop He Mccjie^OBaHbi H3MeHeHHM KJieTonHoro cocTaBa KHinen- 
HHKa Ha npoTJDKeHHM miMTejibHoro nepHO^a nnTaHH m KJiema. CTpoeHne KHinenHbix 
KJieTOK h oco6eHHoc™ BHyTpMKJieTOMHoro h nojiocTHoro nHmeBapeHHH 6buiH npe- 
HMymecTBeHHo HCCJiejiOBaHbi y bhjiob nojxceM. Amblyomminae : Hyalomma asiaticum 
(ATJiac.., 1979), Boophilus microplus (Agbede, Kemp, 1985, 1987; Agyei e. a., 1992), 
Dermacentor variabilis (Tamowski, Coons, 1989), a TaioKe y Ixodespersulcatus (Taex- 
HbiH KJiem.., 1985) KaK npejiCTaBHTejiH nojxceM. Ixodinae. B nocjiemiHe rojibi 6buiH 
BbiHBJieHbi HOBbie aeTajiH CTpoeHMH KHuienHHKa hkcojihh. y KJiemeM Ixodes ricinus h 
I scapularis o6HapyxeHa CTpyKTypa, oxaejiniomaH kjictkh KHinenHHKa ot ero co,aep- 
jkhmoto (Rudzinska e. a., 1982; Zhu e. a., 1991; Diehl e. a., 1996). 3ia CTpyKTypa no- 
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jiyHMjia Ha3BaHne nepHTpocj)HHecKOH MeM6paHbi, a npaBHJibHee nepHTpo(j)HHecKoro 
MaTpuKca (Jacobs-Lorena, Oo, 1996), no aHajiorHH c nojio6HOH cTpyicrypoH y Hace- 
KOMbix. Kjiemn nojiceM. Amblyomminae Taxon CTpyKTypbi He o6pa3yiOT. 

ripn orpoMHOM 3nH300THnecK0M h ann^eMHHecKOM 3HaueHHH KJiemen pojia 
Ixodes KaK cneu,H(J)HHecKHx nepeHocuHKOB B036y£HTejieH KJiemeBoro 3Hue(J)ajiHTa 
h KJiemeBbix 6oppejiH030B B03HHKaeT Heo6xojmMOCTb jieTajibHoro nccjiejiOBaHHH 
H3MeHeHHH KJieTOHHoro cocTaBa cpejmen khuikh Ha npoTuxceHHH MHorojmeBHoro 
nepnojia nHTaHHH. Oco6oro BHHMaHHH 3acjiyxcHBaK)T npoueccbi OTTopxceHHH h 
CMeHbi njiacTOB KHiueuHbix KJieTOK. Ucnojib30BaHHe paaHoaBTorpa(J)HHecKoro Me- 
TO^a B HCCJie^OBaHHH CaMOK HKCO^HH 3aTpy£HHeTCH MHOrO^HeBHblM nepHO^OM MX 
nHTaHHH Ha pa3Hbix BH^ax xo3neB. B HauieH pa6oie Mbi nonbrrajincb nccjiejiOBaTb 
^HHaMHKy npOUeCCOB B KHUieHHHKe Ha OCHOBaHHH MOp^O^yHKIJHOHaJIbHblX H3- 
MeHeHHH KHUieHHOrO 3nHTeJlHH H CO^epXCHMOrO KHUIKH 3a Becb nepHOfl nHTaHHH H 
nocjie OTna^eHHH KJiema. 


MATEPHAJI H METOflbl 

CaMKH KJiemen Ixodes pacificus , L pavlovsky , /. persulcatus , I. ricinus h 
I. scapularis 6buiH nojiyueHbi H3 Jia6opaTopHOH KyjibTypbi KJiemen Jia6opaTopnH na- 
pa3HTOJiorHH 3oojiorHuecKoro HHCTHTyTa PAH. flj ih rncTOJiorHHecKnx nccjiejiOBa- 
hhh Hcnojib30BajiH rojiojiHbix h nHTaioiuHXCH caMOK uepe3 9—12 h nocjie npnca- 
cbiBaHHH h Kaxmbie nocjiejiyiomHe cyTKH b TeueHne Bcero nepnojia nHTaHHH. Pby- 
uajiH Taoce caMOK uepe3 3, 5, 10, 15, 20 h 33 cyT nocjie OTnajieHHH. Kjiemen 
BCKpbiBajiH b cjjoojiaTHOM 6y(|)epe (pH 7.4), xcejiyjiOK h napbi jiHBepTHKyjiOB, 
HMeiomne o6mne ocHOBaHHH (1+2+3, 4+5, 6+7 napbi), (jjHKcnpoBajiH b 9%-hom 
4)opMajiHHe h cnnpT-4)opMajiHHe, a 3aTeM nccjiejiOBajiH OTjiejibHo. MaTepnaji 3a- 
jiHBajin b napa(J)HH uepe3 MeTHji6eH3oaT-uejuiOH#HH. Cpe3bi 5 mkm TOJimwHbi ok- 
pauiHBajiH a3yp-303HH0M, a3aHOM no TeHjieHraHHy, reMaT0KCHjiHH-303HH0M, a 
TaKxce BbiHBJiujiH jmyxBajieHraoe xcejie30 no o6pa30BaHHio TypH6yjieBon chhh. 

PE3YJIbTATbI H OBCY^EHHE 

y caMOK H3yueHHbIX BHJIOB p. Ixodes BO BpeMfl HX 7 —10-JlHeBHOrO nHTaHHH OJX- 
HOBpeMeHHO c norjiomeHneM nniun nponcxojmT rjiy6oKHe uHKJiHHecKne H3MeHe- 
hhh b cocTaBe KHineuHoro onnTejiHH. B Hauajie nmaHna yBejinneHne Maccbi Tejia y 
nHTaiomnxcH oco6en He3HauHTejibHO, nponcxojmT b ochobhom 3a cueT noTpe6jie- 
hhh TKaHeBoro OKecyjiaTa h rpaHyjiouHTOB H3 onara BOcnajieHHH. 3a nepBbie 4—4.5 
cyT nocjie Hauajia nHTaHHH Macca Tejia KJiema yBeji hh HBaeTCH b cpejmeM b 10 pa3, c 
1.94 no 11.3 Mr. OjmaKO 3a otot nepno# b khiuchhom njiacTe nponcxojmT 3Haun- 
TejibHbie uHTOJiorHuecKHe nepecTpoHKH. y rojiojiHbix oco6en KHiueHHbin onnTe- 
jihh npejicTaBJieH nnmeBapHTejibHbiMH KJieTKaMH npejmmymen, HHM^ajibHon, (j)a- 
3bi h pe3epBHbiMH KJieTKaMH (pHC. 1, 7; cm. bkji.). y caMOK uepe3 2.5—3 Mec nocjie 
Bbmjioaa (HaKaHyHe nHTaHHH) nnmeBapnTejibHbie kjictkh Ky6nHecKOH (jiopMbi, 
UHTonjia3Ma 3arpy>KeHa reMaTHHOM. Hepe3 12—18 h nocjie npncacbiBaHHH KJiema 
nnmeBapHTejibHbie kjictkh HaunHaiOT pacra (pnc. 1, 2), b nojiocTb khuikh nocTy- 
naeT roMoreHHoe, cjia6o 303HH0(j)HjibH0 OKpauiHBaeMoe cojiepxHMoe, a Taioxe no- 
hbjihioich ejiHHHHHbie ipaHyjiounrbi H3 ouara BocnaneHHH xosHHHa. Mepe3 24—36 h nnmeBa- 
pHTejibHbie KJieTKH npno6peTaiOT CTOJibnaTyio 4)opMy (pnc. 1, 3). B o6jiac™ hx 
anHKajibHOH noBepxHocTH noHBJinioTCH h yBejiHHHBaioTCH b KOJinuecTBe h pa3Me- 
pax BaKyojiH. B nojioc™ khuikh yBejiHHHBaeTCH kojihhcctbo BOcnajiHTejibHoro 
KJieTOHHoro HH(J)HJIbTpaTa, a TaKXe nOHBJIHIOTCH ejlHHHHHbie OpHTpOUHTbl. 
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BfCJieuKa k cm. JI. A. Fpueopbeeou, cmp. 77D 



Phc. t. rucTO/iorHHecKHe H3MeHeHHA KMLueHHoro anHTenHfl y caMOK KJiemeM pojaa Ixodes bo BpeMfl riH- 

TaHHsi m nocjie oTnaaeHna. 

/ — KMmeMHMK rojiojwoH caMKH /. persulcatus (a3yp-303HH, x 1500); 2— KHiueMHbiH anHTejiHH HHM(|)ajibHOH (j)a3bi b 
KHiueHHMKe caMKH I. pacificus Mepe3 12—18 h nocjie npncacbiBaHHH (a3yp-303HH, x 945); 3 — KHiueMHbiH 3nHTejiHH 
HHM<J)aJibHOH (|)a3bi B KHLiieMHHKe caMKH I. pacificus nepe3 24—36 h nocjie npncacbiBaHHa (a3yp-303HH, x 1500); 4 — 
KHilieHHbiH 3riHTejiHH HHMc|)ajibHOH (\>a3bi b ueHTpajibHOM oTaeJie KHmeHHHKa caMKH /. ricinus Hepe3 2—2.5 cyT nocjie 

npHcacbiBaHHB (a3aH no reidjieHraHHy, x 945). 

6m — SaaaJibHafl MeMSpaHa; ^ — KpncTajuibi ryaHHHa; eM — reMaTHH; k — KpoBb; a — JieHKounTbi; mk — MbiiueHHbie 
KJieTKH; hk — HejXH(t)ft> e P eH u H P 0BaHHbie KJieTKH; ohk — oTToprHyTbie nnmeBapHTejibHbie kjictkh; ock — oTToprHyTbie 
ceKpeTOpHbie KaeTKH; ne — riHiueBbie BKJiioHeHHH; me I, mc2 , uk 3, mc4— nmiieBapHTejibHbie kjictkh 1, 2, 3, 4 renepa- 
uhh; nKH — nHUieBapHTeJibHbie kjictkh HHMcjjajibHOH 4>a3bi; am — nepHTpocjjHMecKHH MaTpHKc; ce — ceKpeTOpHbie Ba- 

Kyojin; ck — ceKpeTOpHbie kjictkh. 





Hepe3 1.5—2 cyT nocjie npncacbiBaHMH 6ojibiiiMHCTBo nMmeBapMTejibHbix KJie- 
TOK HaHMHaeT OTTOpraTbCH B nOJIOCTb KMIIIKM, K 3TOMy BpeMeHH OHM npM 06 peTaK)T 
6yjiaBOBM,aHyK) (JjopMy, anpo pacnojiaraeTca b pacniMpeHHOM anHKajibHOH nacTM 
KjieTKM, uHTonjia3Ma conepxtMT KpMCTajuibi reMaTMHa m nMmeBapMTejibHbie Baicyo- 
jim. B xcejiynKe ohm cjjyHKUMOHMpyiOT no 2—2.5 cyr nocjie npncacbiBaHHfl (pmc. 1, 
4), a b ^MBepTHKyjiax 3a^epxcMBaioTCH no 3 cyT (pmc. 1, 5). 

Ha CMeHy otmm KJieTKaM npnxonflT ceKpeTopHbie kjictkm. Hepe3 24—36 h nocjie 
npMKpenjieHHH KJiema b MecTax jioKajiM3auMM pe3epBHbix KJieTOK HanMHaiOT noHB- 
jiHTbCH HOBbie He^H(|)(|)epeHUMpoBaHHbie kjictkm, m Ha 3 -h cyTKM ohm npeo6jiana- 
k)t b njiacTe KMiiieHHbix kjictok. 9tm kjictkm 6biCTpo pacTyr, npMo6peTa*i 6yjiaB0- 
BM^Hyio (J)opMy, uMTonjia3Ma conepxtMT MHoronMCJieHHbie BaKyojiM m b hcm OTcyr- 
CTByeT reMaTMH (pmc. 1 , 6 , 7 ). 

B KOHue 4— 4.5-m cyTOK nocjie npMcacbiBaHMH KJiema ceKpeTopHbie kjictkm bm- 
nejiaiOT nMmeBapMTejibHbie (|)epMeHTbi no rojiOKpMHOBOMy TMny, c oTTopxceHMeM 
BceM KJieTKM uejiMKOM b nojiocTb KMiueHHMKa (pmc. 1, 8). B ueHTpajibHOM oxnejie 
KMiiiKM oTTopxceHMe ceKpeTopHbix KJieTOK HanMHaeTCH yxce b KOHue 3-x cyTOK no- 
cjie npMKpenjieHMH, a b nMBepTMKyjiax otm npoueccbi pacT5irMBaiOTCH eme Ha 1.5—2 
cyT. Hepe3 2.5—3 cyT nocne npMKpenjieHMH KJiema o6pa3yiOTCH HOBbie «pereHepa- 
UMOHHbie nie3na» (pnc. 1, 9 ), a Ha 4— 4.5-m cyTKM cTeHKy kmiiikm BbiCTMJiaioT mo- 
Jiojibie Ky6MHecKOM (jiopMbi kjictkm (pmc. 1, 10 ), BnocjiencTBMM nM(|)(|)epeHUMpyK)- 
mMecH b nMmeBapMTejibHbie kjictkm nepBOM reHepauMM. 

Ha 4.5— 6.5-m cyTKM Macca Tejia yBejiMHMBaeTca b cpenHeM no 41.5 m r. B otot 
nepMon npoMexojiMT nepBoe 3HaHMTejibHoe pacTHxceHMe kmiiikm m nomomeHMe 
6ojibinoM nopuMM KpoBM. Mojionbie nMmeBapMTejibHbie kjictkm ynjiomaiOTCH. Ot 
nocTynMBineM b nojiocTb kmiiikm kpobm mx oxnejraeT 30Ha OTToprHyTbix m pa3py- 
uieHHbix ceKpeTopHbix kjictok (pMc. 1, 11 ). Ha rpaHMue c otom 3ohom nMiueBOM 
kom npejiCTaBJieH reMOJiM3MpoBaHHOM KpoBbio, a b TOJiiue conepxtMT uejibHbie 
opMTpouMTbi. B 3tot nepMon nMmeBapMTejibHbie KjieTKM nepBOM reHepauMM npn- 
HMMaioT aKTMBHoe ynacTMe b nepeBapMBaHMM nocTynMBineM nMiiiw (pmc. 1, 12 ). 
Ohm yBejiMMMBaiOTCH b pa3Mepax, b UMTonjia3Me HaKanjiMBaiOTCH 6a30(j)MJibHbie 
rpaHyjibi m reMaTMH b bm ne xcejiTOBaTO-6ypbix npejiOMJiJnoiuMxcfl KpMCTajuioB. 

nMmeBapMTejibHbie kjictkm btopom reHepauMM (pmc. 1, 13 ) nouBJimoTCH Ha 

5.5— 6-e cyTKM m nocjie orropxceHMH kjictok nepBOM, (JiyHKUMOHMpyiOT jx o 8—8.5 -m 
cyTOK b uempajibHOM oxnejie kmiiikm m jx o 9-10-x cyTOK — b nMBepTMKyjiax. Ha 

8.5— 10-e cyTKM nocjie npMKpenjieHMH KJiema npMxonMTcn noTpe6jieHMe nocjien- 
HeM, HaM6ojibineM no Macce nopuMM kpobm. B otot nepMon Bee Tejia KJiema yBejm- 
HMBaeTCH jx o 200—300 Mr, a caMOK I. persulcatus — no 400—500 Mr. B ycBoeHMM 
3tom nopuMM ynacTByioT TaKxce nMmeBapMTejibHbie kjictkm nByx reHepauMM, TpeTb¬ 
eM m neTBepTOM. 

nMmeBapMTejibHbie kjictkm TpeTbeM reHepauMM (JjopMMpyioTCH non KJieTKaMM 
BTopoii — b «pereHepauMOHHbix nie3nax» Ha 6.5—7-e cyTKM nocjie npMKpenjieHMH 
KJiema. nocjie OTTopxceHMn nMmeBapMTejibHbix kjictok btopom reHepauMM ohm yn- 
jiomaiOTCH, KMuiKa pacTHrMBaeTCH m ee o6i>eM yBejmnMBaeTCH npM nocTynjieHMM 
kpobm (pmc. 1, 14 ). Kjictkm TpeTbeM reHepauMM (JiyHKUMOHMpyiOT b xcejiynKe no 3-x 
cyTOK, a b nMBepTMKyjiax — no 5— 9-x cyTOK nocjie oTnaneHMH KJiema (pmc. 1, 15 ). 
Ha 8.5—9-e cyTKM nocjie npMKpenjieHMH mjim Ha 1—2-e cyTKM nocjie OTnaneHMH 
KJiema non nMmeBapMTejibHbiMM KJieTKaMM TpeTbeM reHepauMM (jjopMMpylOTCfl 
KjieTKM neTBepTOM reHepauMM. Ohm (JjyHKUMOHMpyioT (pmc. 1, 16 ) no KOHua xcm3hm 
caMKM, He OTTopraioTCH, b hmx (JiopMMpyiOTCH pe3epBbi, Heo6xonMMbie jxjik 3aBep- 
ineHMH ooreHe3a. 

BHyTpMKJieTOHHoe nMmeBapeHMe npoMcxonMT bo Bcex nMmeBapMTejibHbix kjict- 
Kax. Mojionbie nMmeBapMTejibHbie kjictkm nepBOM m TpeTbeM reHepauMM ymroiua- 
iotch npM pacT5DKeHMM kmiiikm, b pe3yjibTaTe nero yBejiMHMBaeTCH ee oO^eM. Hm- 
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Kemp. 171 



Phc. 1 ( npodoADteenue ). 

5— KHiueHHbift 3nHTeJinfl HHMtj^ajibHOH (t>a3bi b 4-h nape jjHBepTHKyjioB KHiiieHHHKa caMKH I. ricinus nepe3 3 cyT nocjie 
npncacbiBaHHa (a3yp-303HH, x 945); 6— ceKpeTopHbie kjictkh b uempajibHOM OTiieJie KHweKHHKa caMKH I. pacificus 
Ha 3 cyTKH nocjie npncacbiBaHHH (a3yp-303HH, x945); 7— ceKpeTopHbie kjictkh b KHiiieHHbix an BepTHKyjiax 4-n napbi 
caMKH /. pacificus Ha 4-e CyTKH nocjie npncacbiBaHHH (peaKnna c o6pa30BaHHeM TypH6yJieBOH chhh, x945); 8— ueH- 
TpaJibHbiH OTfleJi KHiueHHHKa caMKH /. ricinus 4epe3 4,5-oh cyT nocjie npncacbmaHHH (peaKuna c o6pa30BaHHeM TypH- 

6yjieBOH chhh, x 945); 





Kemp. 171 



Phc. 1 ( npodoAJtcenue ). 

9— «pereHeppiiHOHHbie me3iia» b ueHTpajibHoM 0T/iejie KHuieHHHKa cbmkm /. persukatus nepe3 4.5 cyT nocjie npncacbi- 
BaHMfl (a3yp-:j03HH, x600); ]0— Mojio^bie nnmeBapMTejibHbie kjictkh nepBon reHepaiiwn b ixempajibHOM oxnejie kh- 
lueHHHKa caMKH L ricinusnt pe3 4.5 cyT noc/ie npncacbmaHHH (peaKLWfl c o6pa30BaHneM TypHSyjieBOH cmhh, *945); 
11 — ueHTpajibHbiH OT^eji KHmenHUKa cbmkm /. ricinus Mepe3 5 cyT nocne npHcacbiBaHna (a3aH no TeHfleHraHHy, 
x 1500); 12 — nHmeBapHTejibHbie kjictkh nepBon reHepauHH b uempajibHOM oTjiejie KHiueHHHKa cbmkh /. ricinus pe3 
5.5 cyT nocjie npncacbiBaHHfl (a3aH no TeH^eHranHy, x 1500); 
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Pmc. 1 ( npodoJiMcenue) 

13 — nHiueBapMTejibHbie kjictkh BTopon reHepaunn b uempaJibHOM oTue;ie KnmeMHHKa caMKH I. nanus Mepe3 6 cyT 
nocJie npHcacbiBaHHfl (a3yp-303HH, x945); 14 — nHineBapHTejibHbie kjictkh TpeTben reHepaunn b ueHTpajtbHOM oTne/ie 
KHiueMHHKa caMKH 1. ricinus Mepe j 6.5—7 cyr nocae npncacbiBaHHM (a3aH no FeniieHraHHy, x 1500); 15 — nnmeBapn- 
TeJibHbie kuctkh TpeTben reHepaunn b ueHTpajibHOM 0Tjie;ie KnmeMHHKa caMKH /. persulcatus wepe3 5 cyT nocJie oma- 
neHnfl (a3yp-303HH, x945); 16 — nnmeBapnTejibHbie kjictkh MeTBepTon reHepaunn b uempaJibHOM oTJiejie KnmeMHHKa 
caMKH I. persulcatus Mepe3 10 cyT nocJie OTnajieHHfl (a3yp-303HH, x945). 

Fig. 1. Histological chandes in midgut epithelium of tick females of the genus Ixodes during feeding and after detachment. 
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meBapHTejibHbie KJieTKH btopoh m neTBepTOM reHepauMM nepeBapMBaioT nocrynMB- 
rnyio KpoBb, yBejiMHMBaiOTCH b pa3Mepax, 3anojiHHH bcio nojiocTb kmuikm. 

riMmeBapMTejTbHbie kjictkm HMMcfiajibHOM 4>a3bi, ceKpeTopHbie kjictkm m nMiiie- 
BapHTejibHbie kjictkm nerapex reHepauMM y caMOK o6pa3yioT nepMTpocjjMHecKMM 
MaTpMKc. HajiMHMe MaTpHKca cBMaeTejibCTByeT o 3pejiocTM h (jjyHKUMOHajibHOM aK- 
tmbhoctm kjictok. Otjioxcchmc BemecTBa nepMTpO(f)MHeCKOrO MaTpMKCa Ha6jMOJia- 
eTCH Ha ariHKajibHOH noBepxHOCTM kjictok, rpaHMnaiueM c couepxaiMbiM kmuikm. Y 
MOJIOUbIX HejIH4)$epeHUHpOBaHHbIX KJICTOK OH He MUeHTMCjjMUMpyeTCH. A3ypo- 
4)HJIbHaH 3epHHCTOCTb B0JIM3M anMKaJIbHOM nOBepXHOCTH y MOJIOUbIX UMCjjcjjepeH- 
UHpoBaHHbix kjictok npejuuecTByeT otjioxcchmio a3ypoc|)MJibHoro BemecTBa nepM- 
Tpo4)HHecKoro MaTpHKca. HenpoaojixcMTejibHbiM nepMOu BpeMeHM mo)kho ouho- 
BpeMeHHO Ha6jIK)JiaTb 3epHMCTOCTb M TOHKMM CJIOM MaTpMKCa. y 3peJIWX 
^yHKUMOHwpyiomMX kjictok MaTpMKc npeacTaBJineT co6om rniorao npMJieraioiUMM 
k noBepxHOCTM Kaxmoii KJieTKH cjiom, a y CTapbix — TOJiCTbiM, pa36yxuiMM. MHorjia 
moxcho HaSjiiojiaTb ero OTCJiaMBaHMe. HeKOTopbie MccjieuoBaTejm (Diehl e. a., 
1996) no pe3yjibTaTaM 3JieKTpoHHO-MMKpocKonMHecKMx Ha6jnoueHMM npeunojiara- 
jim, hto b o6pa30BaHMM nepMTpocjjMHecKoro MaTpMKCa ynacTByiOT mmkpobopcmhkm 
KJICTOK. riepMTpo4)MHeCKMM MBTpMKC, BepOHTHO, yHaCTByeT BO BHyTpMKJieTOHHOM 
nMmeBapeHMM c noMombio MMKponMHouMT03a y Bcex nMmeBapMTejibHbix kjictok. 
Oh Tarace moxcct BbinojiHHTb 3aiUMTHyio $Yhkumk>, npeuoxpaHHH noBepxHOCTM 
MOJiojibix KJieTOK KMinenHoro njiacTa ot ucmctbmh npoTeojiMTMnecKMX (jjepMeHTOB, 
BbijiejieHHbix ceKpeTopHbiMM KjieTKaMM Ha 2.5—4-e cyTKM. BeiuecTBO nepMTpocjjM- 
necKoro MaTpMKCa He hbjihctch emiHbiM cjiocm, (fiyHKUMOHMpyiomMM Ha npoTHxce- 
hmm Bcero nMTaHMH Kjiema. Oho o6pa3yeTcn bccmm KjieTKaMM Kaxmoii reHepamm 

3aHOBO M (jjyHKUMOHMpyeT H a nOBepXHOCTH KJieTOK. no Mepe CTapeHMH KJieTOK 
MaTpMKc yTOJimaeTCH, KaK 6bi pa36yxan, m orropraeTcn BMecTe c otmmm xce KjieTKa¬ 
MM b npocBeT kmuikm. TaKMM o6pa30M, Kaxman HOBan reHepauMH KMiueHHbix KJie- 
TOK ^OpMMpyeT CBOM nepMTpO^MHeCKMM MaTpMKC. 

CjiejiyeT o6paTMTb BHMMaHMe Ha tot (fiaKT, hto onMcaHHbie ujih HaceKOMbix ne- 
pMTpo4)MHeCKMH MaTpMKC M nOJIOCTHOe nMlUeBapeHMe He aHaJIOTMHHbl TeM, HTO 
MMeioTCH y mkcouomuhmx KJiemeM. Y KJiemen nnmeBapeHMe cMemaHHoro Tnna, 
npMHeM, ocHOBHan pojib b ycBoeHMM nniuM npMHajmejKMT BHyTpMKJieTOHHOMy nn- 
meBapeHMio. nepMTpocJ)MHecKMM MaTpMKc He hbjihctch nepMaHeHTHbiM o6pa30Ba- 
HMeM, oh o6pa3yeTCH m (JiyHKUMOHMpyeT jx o Tex nop noKa (JiyHKUMOHMpyiOT kjictkm 
KaxcjiOM reHepauMM. B cbh3m c otmm m (JiyHKUMOHajibHoe Ha3HaneHMe MaTpMKCa 
KJiemeM, BepouTHo, OTJiMHaeTcn ot nepMTpocjDMnecKOM MeMGpaHbi HaceKOMbix. no- 
cjiejiHHH o6pa3yeTCH ouHOKpaTHO cneuMajiM3MpoBaHHbiMM KjieTKaMM KapjiMajibHO- 
ro omejia xcejiyuKa mjim bccmm KjieTKaMM kmuikm m (JiyHKUMOHMpyeT HenpouojDKM- 
TejibHoe BpeMH. KpoMe toto, hctko BbipaxceHHan (})M6pMJiJiHpHaH cTpyKTypa MeM- 
6paHbi HaceKOMbix, no3BOJiHiomaH M3BJieKaTb ee m 3 KMmeHHMKa KaK MeuiKOBMUHoe 
o6pa30BaHMe, TaKxce noKa3biBaeT ee otjimhmc ot MaTpMKCa MKcouoMUHbix KJiemeM. 
y mkcoumh MaTpMKc MoptjjojiorMnecKM m (JiyHKUMOHajibHo CBH3aH c onpeuejieHHOM 
reHepauMeft kjictok. noupo6Hee otot Bonpoc Mbi HaMepeBaeMcn paccMOTpeTb b 
OTjiejibHOM pa6oTe. 


Phc. 2. CxeMa H3MeHeHHM KHineuHoro anmejiMfl caMOK KJieiuen pojta Ixodes bo BpeMfl nmaHHa h noc- 

jie oTnaaeHHB. 

I— nMmeBapMTejibHbie kjictkm HHM(t)a/ibHOH <t>a3bi; 11 — ceKpeTopHbie kjictkm; III — nMiueBapMTejibHbie kjictkm I-m 
reHepauMM; IV— nMmeBapMTejibHbie kjictkm 2-m reHepaunn; V — nMmeBapMTejibHbie kjictkm 3-m reHepauMM; VI — 
nMmeBapMTejibHbie kjictkm 4-m reHepauMM; as — a3ypo(j)MjibHaa 3epHMCTOCTb; 6m — 6a3anbHaa MeM6paHa; zm — reMa- 
tmh; mk — MbiuieMHbie kjictkm; hk — HeaM(t)<t)epeHUMpoBaHHbie kjictkm; ok — orroprHyTbie kjictkm; ne — nMiueBbie 
BKjuoMeHMa; hm — nepMTpo(t)MMecKMM MaTpMKc; ce — ceKpeTopHbie BaKyojiM. 

Fig. 2. The diagram of changes in midgut epithelium of tick females of the genus Ixodes during feeding and 

after detachment. 
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BHyTpMKJieTOHHoe numeBapeHMe y caMOK MKeouoMUHbix KJiemen npoMexouMT b 
nMmeBapMTejibHbix KJieTKax 4 nocjieuoBaTejibHbix reHepauMM. OieuyeT OTMeTMTb, 
hto nMmeBapMTejibHbie kjictkm Bcex reHepauMM npMHajmexcaT ouHOMy TMny, b hmx 
npoMCxo^MT BHyTpMKJieTOHHoe nepeBapHBaHMe reMonioGMHa. OarouMT03 jicmko- 
UMTOB y MCCJieZlOBaHHbIX BMJIOB MKCO^MH He oOHapyxeH. ripM BHyTpMKJieTOHHOM 
nepeBapMBaHMM reMonioGMHa, KOTopbiM cjiyxaiT niaBHOM nacTbio nniun, b ochob- 
hom ycBoeHMio nouBepraeTCH GejiKOBan nacTb MOJieKyjibi — hioGmh. TeM imuib b 
He3HaHMTejibHOM KOJiMHecTBe ycBanBaeTCH opraHM3MOM, Gojibinan nacTb ero ocTa- 
eTCH b BM#e reMaTMHa, KOTopbiM hbjihctch rjiaBHbiM komhohchtom ocTaTOHHbix Teji 
(Auiac.., 1979). Otjioxcchmh reMaTMHa b KJieTKax no3BOJiniOT hctko OTJiMnaTb im - 
ineBapMTejibHbie kjictkm ot ceKpeTopHbix npM cbctobom mmkpockommm. 

KMLLieHHbIM anMTeJIMM (J)yHKUMOHMpyeT nOCJIOMHO, TaK HTO (J)aKTMHeCKM Kaxc- 
JX OMy HOBOMy cjiok) cooTBeTCTByeT HOBan reHepauMH kjictok (pmc. 2). KaxgibiM 
CJIOM COCTOMT M3 KJieTOK, CXOUHbIX nO CTpoeHMK) M (jjyHKUMM, OUHOTO B03paCTa, O 
neM CBMjieTejibCTByeT cxouctbo (jjopMbi kjictok, KOJinnecTBa bkjhohchmm m BaKyo- 
JieM. 3a nepMozi cjjyHKUMOHMpoBaHMH Kaxcjioro cjioh kjictkm m3mchhiot (jjopMy ot 
K yGMnecKOM k CTOJiGnaTOM m GyjiaBOBMUHOM, HaKanjiMBaiOT npouyKTbi o6MeHa (re- 
MaTMH) mjim ceKpeTopHbie BaKyojiM, a 3aTeM orropraiOTCH b noJiocTb kmlukm. Cmc- 
He reHepauMM npejunecTByeT yBejinneHMe KOJinnecTBa HeuncjxjjepeHUMpoBaHHbix 
KJieTOK b MecTax pacnojioxceHMH pereHepauMOHHbix kjictok. B TaKMe npoMexcyroH- 
Hbie nepMoubi Ha jx KJieTKaMM hobom reHepauMM pacnoJiaraiOTCH GyjiaBOBMUHbie no 
(jjopMe KJieTKM npeubiuymeM. KMineHHbie kjictkm KaxgjoM reHepauMM cjjyHKUMOHM- 
pyiOT b xcejiyuKe m uMBepTMKyjiax cmhxpohho. CrieuyeT OTMeTMTb, hto b annKajib- 
HblX KOHUaX UMBepTMKyJIOB, no CpaBHeHMIO C UeHTpaJIbHbIM OTUeJIOM KMIIIKM, CMe- 
Ha KJieTOHHbix reHepauMM MoxceT 3auepxcMBaTbCH He 6ojiee neM Ha 12—24 h. 

,H,JIH MKCOUMU npMHHTO BblUeJIHTb TPM CTajJMM, MJIM (J)a3bl nMTaHMH, Ha OCHOBa- 

hmm yBejiMneHMH noKa3aTejieM Maccbi Tejia KJiema (BajiainoB, 1967, 1998; Akov, 
1982; Sonenshine, 1991). riepBan — noaroTOBMTejibHan — 3aHMMaeT 24—36 h no- 
cjie npMKpenjieHMH KJiema m xapaKTepM3yeTCH hm3kom aKTMBHOCTbio npoTeojiMTM- 
necKMX (J)epMeHTOB (Akov, 1982). no HaniMM uaHHbiM, b otot nepnou b noJiocTb 
kmiiikm nocTynaeT TKaHeBan xcM^KocTb m euMHMHHbie rpaHyjiouMTbi xo3HMHa. B 
6ojibiueM cTeneHM npoHBjinioT cMHTeTMHecKyio aKTMBHOCTb cjnoHHbie xcejie3bi, 
anbBeojibi III TMna HanMHaiOT BbmejiHTb ceKpeTbi yxce nepe3 12—18 h nocjie npM- 
KpenjieHMH KJieiua. Brapan — cTauMH pocTa — HaMSojiee npouojixcMTeJibHan 4>a3a 
3aHMMaeT nepMoa co 2-x no 7-e cyTKM nMTaHMH, 3a oto BpeMH npoMCxojurr 3HaHM- 
TejibHbie yBejiMneHMH pa3MepoB noKpoBOB, KMineHHMKa, cjnoHHbix xcejie3, nojioBOM 
m BbiueJiMTejibHOM CMCTeMbi nMTaioiuerocH KJiema. HaM6ojibiuee yBejmneHMe npo- 
TeOJIMTMHeCKOM aKTMBHOCTM B KMIIieHHMKe mkcoumu OTMenaiOT Ha 3-M CyTKM nMTa¬ 
HMH (Akov, 1982). Hmchho b otot nepMou 3pejibie ceKpeTopHbie kjictkm, npaKTM- 
necKM nojiHOCTbio (JjopMMpyioiUMe KMiueHHbiM njiacT, BbwejmiOT ceKpeTbi no ro- 
JiOKpMHOBOMy TMny, hto cooTBeTCTByeT npoueccy noJiocTHoro nMiueBapeHMH. B 
uajibHeMiueM npoTeojiMTMHecKan aKTMBHOCTb b nojiocTM kmiiikm cHMxcaeTCH uo 
10 % ot OTMeneHHoro Ha 3-m cyTKM nMKa aKTMBHOCTM. B otot nepMOu, no HaniMM 
aaHHbiM, (JiyHKUMOHMpyiOT nMmeBapMTejibHbie kjictkm m npeoSjiauaiOT npoueccbi 
BHyTpMKJieTOHHOTO nMiueBapeHMH. riojmepHCaHMe npOTeOJIMTMHeCKOM aKTMBHOCTM 
b nojiocTM kmiiikm, no HaiiieMy mhchmio, oOecneHMBaeTcn OTTopxceHMeM m pa3py- 
rneHMeM b HeM CTapbix nMmeBapMTejibHbix kjictok. 3to xopoino BbiHBJineTCH reMO- 
jim30m opMTpouMTOB c peaKUMeM Ha xcejie30 no o6pa30BaHMio TypHGyjieBOM cmhm b 
30He KOHTaKTa pa3pymeHHbIX KJieTOK C COUepXMMbIM KMIIIKM. rioCJieUHHH CTaUMH 
xapaKTepM3yeTCH GbiCTpbiM nMTaHMeM, b pe3yjibTaTe KOToporo KJiem uocTMraeT 
OKOHnaTejibHOM Maccbi 3a 12—24 h jxo OTnaueHMH. TaKMM o6pa30M, b KMinenHMKe 
caMOK CMeHHiOTCH nHTb reHepauMM kjictok: ouHa ceKpeTopHan m neTbipe nMiueBa- 
pMTejibHbie (pmc. 3). B TeneHMe Bcero nepMOua nMTaHMH KJiema ero KMiueHHbiM 
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Pmc. 3. H3MeHeHne Maccbi Tejia (Mr) m cMeHa reHepauHH KMmeuHbix kjictok y caMOK KjieiueH pojia 

Ixodes bo BpeMH nuTaHna. 

no och aScuHcc — BpeMH nHTaHHH (cyr); no och opaHHaT — Macca (Mr). IIK1T — nniueBapHTejibHbie kjictkh 1-h re- 
HepauHH, FIK2r- nHiueBapHTejibHbie kjictkh 2-h reHepauHH, IIK3r — nHiueBapHTejibHbie kjictkh 3-h reHepaunn, 
IIK4r- nnmeBapHTejibHbie kjictkh 4-h reHepaunn, IIKH&- nnineBapHTejibHbie kjictkh HHM^ajibHon (J>a3bi, CK — 

ceKpeTopHbie kjictkh. 

Fig. 3. Change the weight of body (mg) and change the generations of midgut cells in tick females of the 

genus Ixodes during feeding. 

anHTejiHH flHHaMHqHo o6hobjihctch, npeTepneBaa uHKjiHHHbie H3MeHeHHH, npoHB- 
JiHiomHecH b 4>yHKUHOHHpoBaHHH nara reHepauHH kjictok HMarHHajibHOH 4>a3bi. 
llpH^eM 3th npoueccbi He pa3o6meHbi bo BpeMeHH, KaK y apracoBbix KJiemew, a 
npoHexojiHT npaKTHqecKH ojiHOBpeMeHHO. 

UccjieaoBaHHe BbinojiHeHo npn nojmepxcKe Pocchhckoto (])OHfla 4)yHjiaMeH- 
TajibHbix HCCjiejioBaHHH (HHHUHaTHBHbiw rpaHT 02-04-48666 h rpaHT «HlKOJia 
E. H. llaBJioBCKoro» Nq 00-15-97742). 
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MORPHOFUNCTIONAL CHANGES IN THE MIDGUT OF TICK FEMALES 
OF THE GENUS IXODES (ACARI: IXODIDAE) DURING AND AFTER FEEDING 

L. A. Grigorieva 
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SUMMARY 

Cyclic changes of the midgut epithelium were observed in females of 5 ticks species of the 
genus Ixodes during 7—10 days of feeding. The midgut epithelium of unfed females is 
represented by the digestive cells of nymphal phase and stem cells. The digestive cells of 
nymphal phase are functional during 1.5—2 days after attachment of the tick, and then, after 
the tearing away they go into the gut lumen. The secretory cells substitute the digestive cells of 
nymphal phase and finish their growth during the 4—4.5 days. Secretion of digestive enzymes is 
performed by the holocrine type with tearing away a whole cell. Intracellular digestion takes 
place in the digestive cells of four consequent generations. The secretory and digestive cells 
form a peritrophic matrix on their surface. The presence of peritrophic matrix gives an 
evidence the maturity and functional activity of the secretory and digestive cells. We suggest, 
that the peritrophic matrix takes part in intracellular digestion, namely in the process of 
micropinocytosis. The phagocytosis was not found in the ticks investigated. Digestion in the 
midgut lumen is performed by enzymes of the ruptured secretory and digestive cells, that is 
proved by the haemolysis of erythrocytes in the zone of their contact with these cells. The 
digestive cells of each generation functioned almost synchronously, with largest difference in 
starting about 12 hours. 


176 



